Role of antioxidants in redox regulation of diabetic cardiovascular complications.
Cardiovascular dysfunction is leading cause for the mortality of diabetic individuals, in part due to a specific cardiomyopathy, and due to altered endothelial dependent/independent vascular reactivity. Cardiovascular complications result from multiple parameters including glucotoxicity, lipotoxicity, fibrosis and mitochondrial uncoupling. Oxidative stress arises from an imbalance between the production of reactive oxygen and nitrogen species (ROS and RNS) and the capability of biological system to readily detoxify reactive intermediates. Several studies have reported beneficial effects of a therapy with antioxidant agents, including trace elements and other antioxidants, against the cardiovascular system dysfunction due to the diabetes. Antioxidants act through different mechanisms to prevent oxidant-induced cell damages acting either directly or indirectly. They can reduce the generation of ROS, scavenge ROS, or interfere with ROS-induced alterations. Modulating mitochondrial activity is an important possibility to control ROS production. Hence, the use of PPARα agonist to reduce fatty acid oxidation and of trace elements such as selenium as antioxidant and other antioxidants such as vitamins E and C, contribute to the prevention of diabetes-induced cardiovascular dysfunction. The paradigm that, inhibiting the overproduction of superoxides and peroxides would prevent cardiac dysfunction in diabetes has been difficult to verify using conventional antioxidants like vitamins E and C. That led to use of catalytic antioxidants such as SOD/CAT mimetics. Hence, well-tuned, balanced and responsive antioxidant defence systems are vital for proper prevention against diabetic damage. Myocardial cell death is observed in the hearts of diabetic patients and animal models; however, its importance in the development of diabetic cardiomyopathy is not completely understood. This review aims to summarize our present knowledge on various strategies to control oxidative stress and antagonize cardiovascular dysfunction during diabetes. In here, we consider aspects of redox signaling in the cardiovascular system, focusing on the molecular basis of redox sensing by proteins and the array of post-translational oxidative modifications that can occur. In addition, we discuss studies identify redox-sensitive cardiac proteins, as well as those assessing redox signalling in cardiovascular disease.